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*fd&! 



^^^ JJ C^5 JJii . jj^^o £y i^JL-V O^U ^ 
jL Up f L»l ^1 ^JjJl aL- ^1 V ^^ Sjl_JL 
Ji yi^l O^ ,UpI ^T jJj .dUS JJ JoLJl eJL* o~-p 

or^LJl ^ Sj ^Jl Jill JJ c-^ Jiij .^l ^ ^ 
UUSlj jJUJJ iji^j Ifci ^t c^ vV W J>JI iJX 
CA" ^-^ Sa =- Jl ^'^ yJl <i>Jl jl VI . jJUJL 6 ^jJ 
c^y c^'j Vs-Jj-Jl JSL-JI y, U>j j^kdi ^L. l^j 

ci^i J oVjLdl ^ ^j| ^ ^tf ^j l^,^U| 
S^JI cJU jjj . j^JIj .Uj^l <jjL; J_^ L^\j^j 



JLp l^jl I4J 4/S ot Oji ^a*-* J* j>^5l iJU* o^ 



(ja\a* 



Zj^\j ^UJI ^LA ^ J£) ^i iO* a^-jI jl Aj t 

^ J 1 V jlS" jA\ oVjL-Jl ^ ^isai oLiUJl oJu 

> il^M ^ ^ <J| ^j L. Jl -JU.I J U, L, 
Jl J>^l U l«J Ll^ dUL.1 ^1 ^J ^1 <li-\[| ^ ^ 
iUj .i J-* oLiUJl «1» cJl** jJ, . L^u-lj^j L^ JiJl 

l-L * C'^i «> &■>* &$ ^ iS^ <Jj>~JL ^^Jl 
j^\j .UJjVI ^;>J ^ of fcjUJl C .U:,,, ^ d^Jl 
oLiUJl .1* J js^ jij .^jj, r ^^j, ^ ^ U5 

0^ Ji ^ tr^Tj j^jj l^U-j /^UJI *liJL^S/l <ilS" 
■ J : 1 * 1 -J I *LJUJ| y> ijip J| AiL^I dJUJL UjJ 

^UJijJl S0*L~J| J^ SJb'U oJL-Jl -C3-JJJ ^JcvoJl JJU 



i>-lo Syblj aJL^Jl ^^i^-l j^-iJL» J&*-\ \-*3 . ^i*>«-Jl li-f) 



>IjLU j^kJi i^jLj jJL^f jf L.^, jul^I ^1 jj 

W>j ^AJl j^UJl Lfj^sG i.^kJl 0JI4J jufcpt ofjb t^>Jl 
^ oj^k? ai isL5 oli^U^Jl 01 vi_^ 4ii>. ^ ^ <i,| 

sin dUS ^ ^ .^411^1^^ ^jUi dUS jl ^ 

(W.^JI jl>Jl ^ ^Vl Sjj^J ^IjJ J^Uj ;S^*i 



-il ,^^-9 









pt %j pX # o&j # 'J^k} iSi\ j>- Si ysJi 

uf j^t j^a & w^; eiit t^i ^j Lit 

» As •■> 



'*s ... T> 






*£ -^-f » K ^-"M W rf/l' \< >>• " ( *\?< '"" 

^.j-stf JaJ JL^I olft ^ jl OJl>-j JJj . 0> ^@^V^* 

•^ ^5" iJiP illi* jl Jl>-V <jL~dl si* ^ ^>«Jl Ojji 111 
jOp *J[ J-^J L. £. jil^J ^1 aJjm1\ JsSIjlJIj oLNl 

.iolp jjkJl AJL-a ^ eLs-Vl 



JL>- U* _j> ji>«Jl V^ jl iiJ>Jl *Jl» ^ ti*J>«Jl j! 



.Y« :i^l .tOj^-Jl Sj^- (T) 



\r 



^Ul ^ku-, ^ jUJl Sj^j Lb Ujb~ J| L,vi ^ 

S!>UJl j^i* ^ Jlj J^Jl ^Utj ^ <i,| v l^ u\j 
^>J! ^So ^j & 4i\ ^bS J Sj^uJl s.l^iJU . f ^LJl 

a- ttj^l i*~- . r ^j| oT^Jl -, L^Lk; ^^ jJUJl 

u . L Vi c5^- ^ (-1 j>kJl iji; "o\ ^^Jl IJu J>U 
J-*-' ,/Jl olVl >, ^ ^_^ ^i ]^j, ^ ^ 

jt A J j— jJi ^u-t ^i vi^Ji iju, j^u-. t 



^r 



,Jl* ^ jjj .iol£Jl ^b-Sflj iV-^Jl ^USfl ,>* 

iujlj U; r 4 f? J S^L. aJL-JI 0I4J jU-Vl *Mja 55^1 

^ygi £*^JI Je^^ r*^" r^ ^ U! t4lLi 

$$ ,^^1 oi ^ f^V 1 J* 5 * JbuJl J=r- l^ -ivwill 

tJJ Jlj LJJUl jjj jO*: dUU~-» <£r>UJl £_; ^ 

jl ^ v^i^j jj m c^i at Up «5> J^ u* v* r 5 

.1* Jl* »LlJI c 1 ^Jl*J» Jbr-Jl II* cr* ^W^ o 5 ^- 
t «^JI .1* oLiN *U- cU 4^ *I^-N U-i3» ^jUJl 

.ajbji «Ia ji ^ £b~ 4^ JUs^ ^ W*u^-^ ^ 

^1 dJJS ^ ^-Ul J>M JL- ^ 0^. ^ , ^ Sn ^ 

ji ^ i^cAr* - ^^ '^ ^^ IA ^- ^ 



u 



o-Jlji ^^ «Jb a~*~iM Jj- 9 " JJJ" Ljjlj Lj^ ^jVl 

.jj-Vi v-ji^u j_ji j^juj L«_ ^ ^ 

lx» JJ c^-i^; j| ij^\ J5LUJI JLgJ ^^u jl* 



Drake, Stillman (1978). Galileo At Work. Chicago: University of (» 
Chicago Press. ISBN 0-226-16226-5. 



U 



JU J^Jl ^ Jb N jtf IJU - 0> ^ * U -^ <>* JJ^" 

.^Jl JLsLSl-.NI oNUJl jl Nl .Li~ l*-*** jl& jr-"^ 
^ ^T jl*- j^. j! J^ (O^l •!* jr^" Ws» ^ I ^ 
*iyu LS *L*-Nl (Jl^ \p-j f^ W J^ ^ -^ ^ jf 
ykljJiJl JLp l*v~ ^i Jj^lUl J^lpI lAJ *ll» ^ J 

JT Jcl\ JU^J jl d^Jl »JU J U ^ N jl* .jH-jM 
L*Ju> LjiU,! ^1 Ju—Jl ^~~. ifr*^ J c5^>-^l 
oLlS" J (^— ^r-J-S) jJuaJI jit; J-«-x^ J- — II »:6 ■ - ^ 
yt U ^yJ t y./Jl jT^JU ^j^j-JI .rr-^l ^UAi.» 

The Columbia Encyclopedia, Sixth Edition 2008. ( ^ > 

U 



. jl*Ji J j>Ji XL* jj. p^&i ji^iju ^^Ji ^is^ji 

O* *-&>H tj-UaJl , L $ -»J l AA^aj US' <. JT Jc]\ ^y £jj| IJLaj 

.^LLJI oL^lj oUlj^llj d^L-Sll JU iU^VU -JiiiJl 
JiaiiJ <>Jl a^^ll J* ^j^aJl jLL- ^^J! IJLa J U 

V J* oLVl dULJ ^^Jlp ^Jj ^ ^ L. ^ ^Lu 

i>u- 4-bsai li* ^ jl ^ . v bsai ^^ ^ ^ 

ifUi JU* ^l^i-j 



W 



V-*^» • '^ l«i-2^l ^ Jjl ^ ^ ^ ^JiJi ^ 

j Mn» ^U ^ b «The Voyage of the Beagle» «J^Jl 
4> Jf»i. <J^ <^ jliJ! j>: ijjai i i.*.*] Ji jlS" ^AT^ 
UOA f U ^ ^Vlj >jS\ JUL-, <dL*_, Ujlp ^ . UytJ 
r li tJ >iJl iji; ^ ^jb .Uil L. J5 JL* ^- ^Jlj 

,J <,U5 ^j 4 UH ^ LJ| ^ (Patrick Matthew) _^JU 
Origin of) ^Vl J^l v b£ «, ^ ^U| r Us*^L J^ 

• <jiJj\* jijlZsl (Species 



Kentwood D. Wells Journal of the History of Biology, Vol. 6, ( ^> 
No. 2 (Autumn, 1973), pp. 225-258. 



H 



OujVl JtfjVl »l^t j^ J^ Oj^* f-*- ^*j cobslSGl 
iljLli oLJl jlj c^jVlj *Ulj ^l^jJlj jUl ^ ^1 

lj>j*j '^> *i^Jl UjUaS! ^ Jbjjj _^_j tf-iia f~ar JS" 

jj~~ ^ . 0) «l«Jtf o^l *1«J ^.Lr jf >^ ^ 



.4— O 



ui aujii ciuJi aiy-i jsl-j o> 

toUl SIL^I ili-Jl Jl>-1 JSL-J < Y > 



Y» 



o<h* 



JSLij j>xJl aJL, j U^JI j\j±\ ^ jij 



J\ S^l ^UU i]^ rflp SjLi ^| ajl ^ ^^ ^ 
^ Jj-uJI iJL^Jl el* JjL; U5 .*Li jl wiJl wKL.j 
U-aJI jl_p-l ^ J£j| <uJL, U, jjjlU ^| ^jl, SI *ULJ| 

jl^l Jit Jjl J^s- r _^Jlj Ji^Jl Jl. oLJl jif ^ 
.J«j o— Ut iji VI L^J j^ ^J, ojl^JIj jjjJUJl Jl. 
^i-^ l^. jit jA jf oU^Jl e JLA ^ JUaJ^I v^j 

£-Jlj toJ^, ^Ul jit Jjt ^^ jV ^o>Jl alJUi-VL 

l>jti\ jJU Jl <J| ^ i^j^ ^j, ^^ OL^J^I 
oij ,Jj Jlji)flj ^-^Jl <_J ^j^.| ^Ul quotation Mark 
jL-J)fl ^ jit Jjt dUS jtf, t J^L ^iJlj a^^JI J) 

. «U.i^J; iU llftj toJLxj 






n 



^ oJJu- JL* SijJLlI (JLp* LOT jl ^1 I^a ^LJ 

Jj JbJl II* JL1P OjJlU £jI ^-"d Nj .SiyiJl jJIju ojLJI 



^ ^ J* > T ^ c/ 1 ' ^-^ ^ 'f-^- N ' NU:I ^ 

iJU^>Jl ^UJI J US cllcJ, blJ^I JpMlj Ji-M» 
£. oLJI Jit >•! ^ c^b J^ 1 i/ ^J lAJa^l 

^U-Jl ^ Jit J* v-Jl*- </ ^ aI^-s-^I Uaj -kjj\j 

. 0) «lfci JUalVl ^^^ 



.rvr ,y> j&\ jlL^Ji .>i°a ^i* *J» ijj^- u*i ^^ ( ^ 



TT 



^ o-L-Jl *UJjJI {j* j~&\ JjJ*^l Hj^ t±>JL*J Jij 

jjlauJI ij^laj ^j oUu4 

^xJI li* r ok^. V ^ .5JL.JIP v^L-V ^ytJl £*^J| 

»A* V~^ -^^ <>~^lj ol* ^jJl v.. ..J I ^ j^kJi 
oljLl* a^j ju* olu Jiii 5L>J| L.1 iu- jLJUl ^L^jj 

ijy ju cviUi ji aui . *- oVT ^ JL. i_^u jiijr, 



YT 



U-, .sjb- J* 3j^ J£ jJb^ us 3& <i>l jl i-s^ll T . 

o i^Ji ol5>^. ^ j>: oi oLJ)/l jl Jl <lJ^ 

jlS £g 4)11 jl i-^l ^ i(liL- jULju jIS US aj^tf) 

U>fi» : Jji M ^JLi-Jl Jr^^ J^ 1 o^ 1 >* ^ 

•A* J* £4 ^ ^ J* 1 -^ 1 •■** J > J1 ^ ^ ^ 

jl Jlp ^ L. ^JLiJI J~~^ o^J-^ J ^-* N 

^ ^jMij oijU-Ji jJ^ *A ji^ >* J J 1 * 5 ^ 

ol ^> o">< Cr- ^^ C Uw,Nl ^ J>^ c C Ll fc-. 
jl i*£Jl ^1 IU i^i Jbu U* i- ciJl^ <lil .up Uji 
ju, jJ .fc- oVT «s- Jci u>->% oljU-J.I jl^ i& <*l 

^^ jL5 jlj j- — iiJt IJl> <~» f-*-* ^W^V J- pJ - J - 



Jjl .jli-Vl ^ijo ^^^ o^ ^1 ^ ^-LiJ! J^«J)/I 

jji—J ^p-*-*- L— ' ^yi *~.-t5 J— j>*-5[ Jjl Ol J-«lj_»Jl OJLA 

J ^j J dJUi jl* . 0) L~. ji^tf, ^^1 jjUCo ^ j»* 
;Lb£Jl olji! ^ (J US' jjiyjl j! f}U)/l &ISUI «ui £j 
^-J . 11* L.jj J JUJI ^ U5 Sylj^. ^.liSbl Jl 4iLs^l 
Jj ^JlUI J-^VI Jp dLiJl ^ j!At *UJl La aj.^S,Jl 
^JUI ot^Nl J^4 *j~Jl y> UJI ivdJUi ^ ^-SUJl JU 
l^iLL- L» LgJ-js*- j^-Jjij-Jl /«-^>" *ii» .JLstfi jji U JJt>- "^p 

I^JJ { y>^^l\ al$J J>>«Jl ^yaJl j-JCj 01 J^ Jb ^ jli" 
aloe* ^« j~i£Jl aJLJLL l*^o oUUl <JL; Jl LfUj LilijJlj 



Sanders, E.P. The historical figure of Jesus (Penguin, 1996). ( ^ ) 



lo 



SU^I jj-^I <jj-^ Ij-^aJj (>i^l <j-«-*-! *J l*aljt i-o-f^ 
L»«-jJ LbJU Oli"! *\y-> .«JUtf L?-^L- i«-$iJl oJlA »\±>C~jH 

015 ft v-^JI ijidl* Apbal ^ j^l jjkJI y^i ^^ 
£^1*; (j^ij <J\ ,j>yr~^\j iS^y^ Oc*^*^' *y OOr^. 

0! iijl «>• S^ *v>* 0- -^^ oi-^ 1 c 1 r* jl5 ^ c^j 1 *^ 

^ JJUJj sJl* £f£ iL* ^ Jl ^-~" V v^ 

^j ^l.uji >j & fjk; & Jjl y> ^-Vi oljVi ot 

ji ^-Ul ,_^.,*Jl JP *iLjl JjVl ^Sfl 0LJ)fl U,^ 
0l *U^I ^JLJi *ljj ^ iJL-^JI cJlS Jij .aJUI i^Jl 



Yn 



Jj^oJ j»J JLii <. { j0jjA\ IJLjJj . (_5jJL-»LtJl ^ I^JiS" cji 



sf-Z\ dij .ij£Jd\ oIa *JUaJ i~-ljJl]| i»^jJ JLjS'lJ LL^o 

,/^Vi ^jJUi jL5 o<w-urv) ^u ^ .dJUi 

^U/Vl ,>. JbJbJ! J^ (Wickliffe Draper) y \j> > i.Kj 
£ISS JJT jj* ^-Sfl jLJ}M jl ^U Jl J^; cu:l5 ^1 
ills' ^jUi ^SOiJl ^ JxuJl IJu . 0> ^Vl jLJ^I ^ 
Jit- Je>V^j> ^a <J LJ Lj^^Jl US' *}L.)M *Jl*J *-. 

^ ^L^a J I jl Ljj ,^>- Vl »i ^t-jL^j jl t-fln./Li,.^ jl jljc^«j 
*Ul*JLi ~b V jlS (, la.t.Jl jLw-LS" i^lj^, yLJl jL jji^jj 
jl VI .^UipVI IJL^J ^jUJI ,J>iy> IjJL^L j! ^.JL-Jl 
L-- dj£i jl t_^-jj V jjkJl ^kJ L ^*JI aIjl^cwI s*L-I 



William Tucker, The Funding of Scientific Racism: Wickliffe Dra- ( ^ ) 
per and the Pioneer Fund. 



TV 



fM. MS, — !»•«• MrMm" 1 





y\ 



•1a J Jj*>LJl O^j JUti .j^JLUJ j^^iaJl o^iiJ *j^JaJ 

V *^J| jl oUI LjJ^U ^ l^U. ^| ^"u ^JiJ| 
A^cJaJl jlj ^L-iVl jjkJ i^J j^£, UJlj jJU Jl r-b^, 

Lsb j^l^; Jj ^uJl ^ jiiJl *ju IJlS JU a>«>JI *-»_p-_^ 

V oJiJl a JU jl LJLp 4jJ iaJ| <JL~. J jjJil^, IJLjlj 

0- oltflfll jjk, J^j UJI ^ V ^ ^ ^1 jU ^i- 
(-^^M* 6c^>Jl o>U«, U fcU l^tf 111 .U*j l^uu 

V ^ <il JU.)/I jl UU <iil ^j JU ^U! JJjdl 
fj4 i, jl Uy . jU^l ^ U Vlj <^UI JJjJI ^^ 
ey*Uk) ^^UJi ^_ixJl jl ^yJl l^L j^kJlj pli-jVl «yii 
oO^Jl^ jsliJl ^ ip^^. JU JL, ^ ^j, 
VI c~J L*jV diJj ^ ^1 l4JU^; ^ ^i c^Jl^iJlj 
toLiljjUJl L.t .oiUJl «.«.JJi ytl^JiU LJU i^-.-i- 

U-^" r 1 ^ 1 viiUi ^ ^sJij iU^j oyt^jij ^ijjVir 

c—J L^jV j^kJ! ZJu Uk. c^>o- *2; V LgJU t LfJ Lot, 
JJi jl ^~i; iU^I <J_,U^ iL^Ji ^ iju t0 L>Ul ^ 
o <1>U~ L. J^ Ixfcj 4 0iLJl Lj-UI <y. JJ-.VI oJL^J 



ijjJij J^\->- (V» jZJu V oLjIjjL^JI jl L*-JJ . jjJL>«JLaJl 

Jb W ciilS" 4-JbJI ol^kJl ^ \iaj\jj *1L* jlj tJJ kJl 

^ j^kJi £>; jl c^JUJi oL>Ji ja ub JLpI La jl 

JS" ^j— j f'JL-i ^jJL« jJL>- *yrj <ij^J j-*j ^' iJLxJl «i-» 
^ 4)1 y>j Ml 4-Jt-^j Jl ^A J5 jJLy o^L ^ 
JbJl ^ jjfc jjiC, 1$j *l«Jb JJ^I ^i^* 1 ! oUjNli .OjS* 

JT Jd\ a1\* idUl *LAVl JLgJ jJUJL jU$l Ul tl £ALJI 

^>. j^kJl j>J oUjJUtJl *3Jtf ^1 SjilJ JiJlj jk uJ l 
jl jLS IzSUj Nj . Ifc iia-x^Jl itJl £• c_il£S jl L^Lw 

jis ^jji ^jlji j4p djuuj v ljV tiLip ^Uk)i oJiA ^ 

^1 ^ JLp r L.)fl *1UJL ^JL, U5 *g& »UjVlj »LJbU 
. iLjl o^jl L. *LLiJI J «-^ii jJ» J_^. 'A ^ v-JU> 
jl j-» (jx^ljj tj-jjjl-i i>t-» L- 4 «-3^-2->- , ^l jLj j-^-i-J L_ftj 
jl.^1 Ul aJIjJLp <UL-* j^kJl jl ^>e j^ (jdjjl-s ^jLA: 
_^>J olijJL^Jl «JJU ^dl ^ is-Jl jl dj*i jl£j ^Vlj 

.LsiyLp j^£ V IJubj' ^^ 



Larson, Edward J. Evolution: The Remarkable History of Scienti- ( ^ ) 
fie Theory. Page 70. 



L»j jjJalll 3^3 i— -l£Jl J-~AlJ *J i—jL-* >l oJL$J «Uj*~u 

*J>J\ dJUL? ^*;lb jlaJI . IJL» L.jj J>- * U JSCJL. cJlj 
Ot J^L»~JI ^j .oL^Li* ►^-SJI ^-U ^ j^>- o^kJl 
jiUj c jJUJl jlXJl Jl ^S>- JLi Ujlj LJ jl i<^l>JI 

^» Jlij . jJUJl i_p-j ^JLp oLjI iJJUi ^ JUaJLlI ^^j j*J L» 
oL5> olAl •!* J* *M d^LU ^£w, tJJ kJl ZJ& 

Lft^P j! UU» jjlatll ZJaL (u> ^jLoj ^ <H.^' <l)lyi)l jl 

I* * 

jji»«j ^.o-L^ttJ I jjj^JI *UJLp <jit*j jl£ t ^\i« ^ys^L^JI jyill 

lil U jjbo jl *JaI~.i i_.~Ja.ll jL» JjJLs^Jl /»JLp t _ y U ^Ul 

^Ul Jl Jbw, OLJVI jl JjiJl jl j-f jl \jS> ^jUjJI jtf 



n 



L- ^-SL^ i^li 4[ (&& tf \/M £% vj2S\ J& 
•Ji\ oJUb yjj jl *Li & ^ .^L!i JJ <Jlp OjLcl. 015 

iliJl ^SUj L^->- jUaLJl JL>-j li^i . U* <^Vl jl 4-i ^^u 

^ JJl^ J iiL* 0^. Vj ^jMlj oljU-Jl jUail Jl 

U ^^ Aj^I aJl* J jUaLJlj . i*j^$3l i.5U 4,, a Ul l i^-Ul 

.^j^lj oljU-Jl jUail Jl SUJl 

j>JLJi jjjp o* r^ 1 J^- ^ ^ ^ ^ wJ -> JI 

jt*j .^jMlj oljU-Jl J UJl Jl o J-*J 41 v ^ 
r 5^ r - d * * Jl^Jl J 4>l <il» Jji M m $* f^l J* 

E #j£ $ il^ dl £y %S\ J* >^ il^ ^ ^4 

4 .^A j£J jL-J r u&\ oT^Jl J JlS Oii . (y) icj^i 






rr 



Jl gbj^ J^\ S^~£Jl JSL-Jl {jA jjJaiJl ill— c.,.,«.Jl 
fr» ^i£Jl ^ij ^^ ^ $| <i)l Oji i^JaJ! ^Jl jLiJl 

. oJb- jJlp JS" jUJl jJL>- ^Ulj <iU^- -oil jl LU ^LsAfej 
IJLft j!>L>- ^ Mpj Jj»- 4)1 Jjjo Lf *-*J~» li^i Lj> ^ 

in-jJal) Ij^ol j^jJUI ^jJLp A»*»-j dJUjj oJLa ^ ^ Cjiy^^ 
,y~w«jiJlj iuJl ,^JLa ( _ 5 JLp /»U J£-1j f-^/jA y cJL>- jjiaJl 

y» do*Jl 11a y jt-fcVl v-iJLgJl jj5C cUUJbj . i^LJl <Lw« 

.vr :i,Vi 4£ >Jl Sj^- (\) 



i^JaJ Jlf>J ^1 <-jT,iJl J 5 ^ 1 ^**r! ^ ^ cM 
^Ij iltUJl j^JkliJl ,jAju £**y jl U 0j V tj^JaJl 

jl ^J^" M W^l jl Ub Jit j\ iULJUJl o}U viUi jl 
^ii^o- U oJ»Jl ^ .UJbJl JS^JJlj ^ftf^ *~* <^" 
iiL^i .ill^Jl 6 Ju» ^-^ jl La 1 Mj iUip*yi II* ^p 

A^kJU .UUI k^J ^ UJI ^^ iJI '^J^' «>■ ^y 
zjz-j )*j£j N IIaj it. ^Ij jl a 12* I <y> SjLfr ^ 1.UJI 
^Ul iJLa Ju V jl !Ai- J^Jl* ^> J^ oLJl jl JsVi 
jfi SjLp ^ vJLJ! J^kJl Ul .t5>-l ^1^ ^ cr^" 

ipj^j*^ ^^Lp £L> tAV-* V^ °^*^ 6^* -rt^ ->' C/^ 

jy£ ^UJl LlJI ^ -o^j^Ij oL»Jlj jsUbJI ^ 



r* 



^yU^Jl (»j^a«JI Ui .^JljiJl ^-^ >o (^oJl jlJis^N jjli>Jl 

Oj>J C-->- t/»l*JI Aj^jLJI ^ AlP L»L»j k_iJb>tA j^i ijJallJ 
c_jjjjJl J^jJI L^t>U- jjiL" LfiSf ^J| j^I ^ <jjJiJl 

^ij dUi ju «3iL. ^ i,jLji ijiJii .i^kJi uju ^ 

*Lj dl!ij t Y»Yo jJUJl J oljUL. <*_, (JUJ! jlSL- ^ 

.^ylSwJl j^Jli^Jj 4^jJl jJUJl jl^ $Js> t^iLJb- ^yU 

J, *LJiS/| jLZ V l^V i^T JiSfl ^j jiUuJl l^lj 
o^J^ 1 us^ *L--Vl £y_^ 4 tl^ olii^^U ^Ip ij^o Lgj! 



ro 



^jt Aj^JiJl jl (j^-Jl iLLupl i-->L— I ,j^ d)l ^i j^-iJ 

^jVl ojTj- o^u JLLJI J~- JL*i >L >U JXJL. 
^I^&Ij ^^Jl <l)t XJu jd\j t^lJU (J ^j >u,jV 
Jj loUy jl <jJly ^* I^a J& jj ^jVl dy~ jjX 

ijgj IL« :\\ oJLa ^ (J IJU .oUL»%. ^Ip iji^ cJl5 

>v *u J15 LS iJiJJ t/ J*Jl JJULJl JUL; jj 1«jV v' 1 ^ 

ILaJj-o ilj^Jl iilS 1 jL JLi; ^Ij AjjJJI ^a^l ur^i ^*s* *"*' 
oLIjjdl ^^ c-iJ JLSi t SjJJL k_iyu 5j~Jw "^Li^r i>* 

U jsU»JI ^j^S Ul a^AJ! ijidl c^^l ID . lf-L.1 
^ jl \jjiaiA jL5 U+* ^jZ^mjjZL* ^V (>£^j N aJL 

(V j^P lA^ *i>^' *i^*-^' Jj^J IJ-fJ • W^j-?*-! S J^' 

L^Jlp c-j^>-1 ^1 oLIjjJl DJub JJ JLjJLJl ij^JiJl cJlS* 
cJlS" olj c jUjJlj ju^JI ,y *Ll*Ji Jl*j (i-U iUspl a^i 
^ j^gij L5 LJL LJlp c~JI JaI Usl ^Jl! ijjJiJl el* 



r~\ 



j~S ^Ap Jp j^JLjJI JT Jcl\ ^ cJlS ^Jl jjkdl iu^lau ** 

^ ** *• •» . ^» 

o^i>-Ml Jl oil ^Jl V L-Vl <i^J jjJ*JIj oUI^I 
^i J jlS^I J JC ^J . L^o U J ^LJl jl ^LikJl 

f J*Jl jiy ^As- "*j>^ jja^l ijjii Ow» ^ JLS"LJ| (j^jJl 
/»J_4j «_« <l£J tij^JajJl «JLft <L>ws jl~>-l lf.»-* /^-*j t^JLil 
oJ-P lJLL l i JiLJ\ eJLA jLl>-l ^iU-J| {jj> *yj\ JUJl 
ibU* JJL. k-JL.Sfl sift .iJkJl oJLA 4^w» lf*c^>- C-~jJ 

oljjl ^p jbJbJ 1+*. ^SU, ^Jl (Half-Life) ^.^ill ^p 
^jL5J (j;j^ JL-ljj Lg^_- jj^U-j 4 _ r =Jl J (ijjjJ! cr iL^»Jl 

.oli^JU^Jl ^o U 4jLtJ| (^ju J>\ 

ojUl oJiJl J o^Jl LJLi^l ^ ^5 Jy iJLjt 
L* J-S" ^^-9-LJJ jijsj. tSjJUl aJL.^. ^jii jjU-ll ijjijj 



rv 



^j| £-^"4 ^-*-*i '<^jLw*-^-5I ilj^-ll Jl>tJi Ojil_^Lo ilj^o ^^Ip 

oLjjISJI sJLa LajjJb . <u A_g_wj_Ji cJlSj i y>j s ^\ L ^- <-M 
( _ j 1p jl>-!j J-s^I ^ liyLsl ijj-iJlj jl~J)M ^ M5" d)l jl 

oJLA A_?-ljJ ^yJl *-A^I 4-Ly3.»..»,ll (1)| .jj-J-wJl jj^J^ (i-A-« 



ta 



M> oui ^ ^ ,jlp iiu* . 0) <&£ ^Vi 4 &£ 

i±i\ «JL* ^ jl JLiL*J U£Jj iJLi^Jl sJUb J} _ /r JLJ ^J| 
^j Jij .<i-Jj>Jl sj_gj jljipAJ ylSj Ttwilj jU i^jjjxJt 
(j^o aJI— Ujj^ iLi>Jl oIa jggjg ^yip ^ Crr-^ 1 P 1 -*)" 
1$-1p ^JJaj t LJjlII jU>- y> ij>-» :JUi <oT o»- ^ -uU^I 
Lg^- ^>. L. J-UJI jU»- j^ cJLS" jjj c^JJlj Lr *jJ\ 
V *jSf AiAJl £>. ^ ^T oj- J_^J jl ^ Vj . (r) «Ll 
i >5U J . Mj 4 L->^ l^jwi l^J j^5L jl ii^Jl dJULJ j^SUj 

J* S^LJI dlL" ^ J5t jl ^T £^J L4JI *yu jl ^V 

. If* i^is jl 
&> 5 j Up jtS" jJUJl LIjl. jl UJbJl ^U»jVi ^JLJ 

. UIJ^Ij IjJuJ ^1 ^wad UJLi IlJ, OjjL" S^Jl^. oUSlS" 



T» \iH\ t syUi Sj^^, O) 
a* r+> J> & •**»«- o*. •**»-! o* «*' a* fs*W ai J^ ^l^Jl <> (Y) 

.*$ Jb I jl* ^1 ^ jLtj ^1 



n 



^jjJl *LAp Jlilnj ^->- ^yii .iii^c^ ^ ip-j L^* JSJ 4J| 

OLJ^I ^ L. ^jUJl jl *L^Sfl *UJip 6ji i ji»Jl i-i 
r-3-^ f ^m;-^ ^y a ^3' c£^b ■4olSjl>«-Jl j-* ^ ^*j 
4 L* ^ .aJlJ U. j>: jLJ>M jl JLp JJjlII y» ijUJl 
^Jl *KjlJI i-^*>U- Uj* jLiL^-Jl jL'^JiJl jL'U j^i 

j>J iijiiu Jtf>_ r .>JI Jl>J! j! J\ 'jS\ d\ ijl L* 
^1 SJLJL.JI J»»b*Jl J^>- 0^ ^-xJ' 'J-* ^r^y ' L »- : "''" 1 



J-* cSJll^ >i>*Jl oUS" ^ JLoj IjU^— dyu SI iL^Ja 

4t> ^Uj > ^ diJj^j 4 °>^ off *; C£\ ^ 
j^M *i fc p '^ &z <&\ p^z fe 

i_p-j j^£, j| JJ ,UL ^kJc- jls" ^/Vl ^^5 jjk^ 

vO* ^ '/^° V- 1 <^ «A^*i S! jjj^ ^JbjjJI LJjj^JIS" 
^ ^*JI fcjJb- olk^l cJlS" .oLJl Ja^ jl5 ^jVl 
eJUT 111 .U-^jVl 5^1 jjL*^ o^3 LgjX!j ^Sfl 
^ iU^JI diL- ^ ^lp r U>l ^_, UT JUJlS" l^l^f 

: 4J ji aJo>- Jb- 1 



^L5L-j ♦L.jMi j-Sj i^lyj-Vl J^i ^ Lut 



r 



■ \' : AiSfl k-v^jJI Sj^- (Y) 



n 



toi^j LAj-ali iajL^LaJI f-j^jJlj lAjutfljJI thjJI ^* J-* 
t Lf^p (t-a^i L>hj ^L^r-" L«^»'-(t-j 'J^ U-*>* dr* *^*-"j 
-CLva->«-*-9 jL>*-Jl 7TJ-' 8 *J^L? J^*"J-^ *L*-j' (J ; a . ,<g " ; Lfcj^oli 

^ajj 4-i L-P (il*P jl) V_-*J ^^ e^L. Jl <Uj>-L-J tOj-^-l 

<ui cSj—i tj^» j^-j J^ *■!_>■* ,.5* ^y l-uS'ljJ Aj^JL 

' ' * . 

. 1 g i k'; jLo^J U-*-*^ J - < >> p ^H l l*y/ l^wj Us>ji^« 

U-l^. l^-i iSyrh v*'.^ 1 'W^J v^L^ 1 ^J^ W^j p-* 
c \i * * ' * \ 

w^Vl S^SGl JU- Up b\S L. Jl ^i^jJl 11a ^ 
pii .^jSfl ^-j Jp «L>J1 ^ ^ ^1 ^-j c-V- ^1 
.eJLflS' ojjii J ,_A^ ol olijli^Jl ^ (il JlS^L jj^i 
t «lg >r ^.ixpl Uoj *Jl»^ Lijt ^» J$P ajji j^SL, -^j 



SY 



& £il» Si (?5S £$ g? &^> <— lj 3 -: « 4)1 

i-^UI oLiJ jl Jl A!*, j_^Jl. ^LwujVl Ajlji iJUJl oJLa 
0j5j jpU ei^ Jl dJUJb SJL^^o ^Jl ^1^1 oJb- jd\ 

tf^Ul ^5^ l^JL^ ^| IfjlS JUJ| ^i t j^^kJi ^ji 
>LJl 1j^ j! J^o VI IjliJ SL>J| ^ jjj .jl*j ^j j^> 
{L*y\ L*J L^i^j JLp! ^JUI 5 — ;LJI ^LiJjV L^l; 

: <d_>i $p Jp 

L^-Lo! oLiiU^ jila ./ rT j L^-lj^l (jiljl jjaijj .S>-lj 

. l*KI& a^j SI aSUJjI ^ JL-j . L^Ju^ JiiJ ^^LJI 
x»o £-~*>li . L^LaljXj *Jlp c-£j»_«j SI L.JUr..-_^« JSj 

bLfcji Jill i^5C^ Jj ilj^fri. W— ^-l_^f ^UJa^sl 



.YY :i,Sfl tj «Jl ij^ O) 



Uii . <CiLjj OLajJ -bo JlJj t AJLijJ JUu J-«-$i . <^,j>- *^aS 

JL>Jl Jjklj-i J-^-^j t LfiUS't c~>«J j-« *Ul ^L* j^-- 
«Jai ^ JL~>JI ^>-jJ OlJU^Jl j-* c •■ < ... i . Ua^Uj 

tut j*~ L^jL Jl ouji jL^Vl Jjl^r ^>o" Vj Lj-uljj 
L^L^p »— ill . LgjLJ rJ>c~Jj Lfjlj^ t^r**-' ^l**-" Ai-iU IgJ 






<JL, ^ ^Vi ju sUJi oL, ^ jl ^1 yL-. 

JU^VI ^ ..L^Vl ,ULp Jl <_JL vJ^i V Lit 
^ o!j_j SU>J| OjXj jl j_a *LJUJ| ^jj Sfj-J ytfVl 
^1 oLJiJl >T ^ o^U^Vl oJu ^1 .oU^Jl 

J oL Ji SL>J| dj& jl ^1 ^^Ul ^yuu Lfr-Jl J^j 

iik^i (William Ewing) ^^| ^J^ (Bruce Heezen) ^y^ 

<i-J-»J ll..;.^,J \jl*jLS \ o . . . oL^j ^1 o_^i>. wn i] 

ol* jl ^ U^V .(Mid Ocean Ridge) Ja.^^Jl J^j JU- 

jl i^LJl «LJ| ^l^ ►^JL. Ji>. ^aj ^jLS no. . . 
JiJS .(Hydrothermal vents) v^>Jl oUll ^Lu, «U_J| 

^yr J v^i r~Ji i-ia^ ^ v.y <^* ^ cUJi e jL* 

0^>JI iJU -k>«j! ^ ^kuJl oJUh J oLJl ^aJ i.Ul 

jl o^J jl* L. ^^^j tiL^L^. L^J sL^Ji j J ^ H i^ 



to 



o>. ... 






^JLSIS" Sjj^jlJI jl£j .iiUaJJ jJlus^ ^p^-sJl *j-^> J* -ui~" 
^^,^1 ^jJJl JL^-JI ^a (Dr. Kathleen Crane) j-.^ 

Sjl^Jlj ot-Jlj j^^Jl JL-^jl ^lij LJ^Mlj jli~Jlj 

^ ,& § # ^ S^ J^» ^J > 4* M r^ 1 ^ 
^1 0^. aij . (r) <© JSB ^ £ fe © $ # P 

A. Koschinsky, C. Devey (2006-05-22). "Deep-Sea Heat Record". 0) 
International University Bremen, http://www.iu-bremen.de/news/ 
iubnews/09634/. Retrieved 2006-07-06. 

http://www.lawrencehallofscience.org/GSS/rev/TeacherGuides- 
PDFs/3LC-TG.pdf. 

.V _ :oliSl iJjUaJl Sjj- (?) 



n 



jf Jj:> ^ jj^lijl ( Ji^, oi^o ^JUI jr Jc]\ ^ ^Jb^, 
_^ jiUJl *Ul jf bjjAu ,ULJU . jl^Jdl jlJL* ^jUi 

o^ j~d ^ 'j-wJl ^Ikp UgjL jj^liJ! ^ U^*J 

*J+** ] <>* i>- £>u jt tij&j ^juM jl^l jf *ULJ| 
Vj cUjj^ ^ sf^Ji ^ ^^ l^j ^^j, ^^ ^^ 

•4** 0>UI ^iJ| |i* ^ s} qj ^ a J-r *J| f>£ 



tv 



j, VI *L>«i~. ojj J~~ U» i^Ut ^U: iUU ^ 

liuu csu <*M ^^ -j-^ 1 ^j^ 1 ^ tJI J ^ 

^ Ijl^ iJU i-~J ^rj *^ L* 1 -^ oli^Li^Jl dr- 



http://www.aps.anl.gov/Science/Highlights/2007/20071 127.html. ( ^ ) 



*A 



oJ^> ^y*— J . l-J^Jbj ^-jJ>L- aJ^LJI oJl* yc^-ya-'i A~iJ JbJL*- 

(Binary Fission) ^LiJl <j}U;VL ^yr^^l ,JU ^ U^Jl 
,13-1 3IJA %\ 5[^ Jj-*J ^i ^^J <oU*-~- 4)1 «J^» jj-» ^j 

a)">L- i]L» ^j. J *;! ^1 l^i; f-UJu y <)!>LJl oJL» J\£z 

^^Jl jTyil -u alii U IJL* .(Asexual) SJi»-ljJl aJMJI ^ 
)j^5 op" jj ,?t£»f tfjfr £j^ :& -A I Jj...-5— . St 1 „a .1 

i - (^) .• ^ ><*" ''\ 'Sit i'r<< ". »'*'*>, It'**! 

& ol £%& 4\ fe $T ^Gi g|k> :,L^JI Sj> . 

LI . Ao-jJjjjjJl oUljjJl v_ 9*j Ai~. jUUl cisAJj oijLL 



.1o :iSM 'c^Vi s^ 0) 

.U :i,S\ * f U:Vl 5j^ (Y) 

.^ :iVl 4 »LJl ;j_^. (r) 



i^ 



^ejjt 2j*^ v_JUdailj L^£Jl fljJI o^i Lf^J i*^ J I Jj' 

*1«JLp JLii*j . ii-» jLJuJl i-a.^ij oljLL» <j!Aj ^1 U-S-*-; 
LgJJl>-jl SJbJL>- wL>- <_sH 3^^ dr ^ ^^ ^-r** 'jj^I 



.A_ i :ol/yi tJ lki;)ll Sj^- 0) 



o • 



MucrMWUK 




MwrnKrius 



CHIMPANZEE 



AUSlTiAljOPtTHECUS 
AFRICANS 



HUMAN 




0^ 



obrji y* Ulij LgJ <1)j5LJ l«J_p- <y ^j^UaJl J5LJL.J 

LjIjlJI L^UJL ei^o L^UJI ^ ^jJl II* .(Archaea) 
^^ DNA ^jyJl ,>^JI J^ ^->- (Prokaryote) ^>JI 
cJtf .(Nucleus) SljJl ^1 yfcil aJL^ 1 e -^ ^^J W^ 1 ^ 
^ iIJla Li^j-i j^- Isj^ry cJlj L* j^Jl W^- 51 "•*-* 

ij\ t£— jLUI iJl^j jljLLj £u* jLLJl i-L^j oljLl* 
.^^-Jl *L1p jjk^ *J1 ^. L. ^-^ (I* jLU sxi 

^_p^- ^i L>iJl ^j (Eukaryote) ^>3l a!,a>^ ^jycJI 

•» e- fr 

t_^Uij olij ciJj^ '-J^-* J . 5-^-«-*-J^ f-U^P^I j^ ^IjJl 3J.P 
^j taljJU iij^x-Jl iikuJl *UipVI el* ^ .iiiij*» 

£\r^. -tiJ^ 1 u*-*^ <J l W^ oriJ^ (^^ oli ^^ 



.>r_>Y :jbVl iO>>>Jl »j>- 0) 



or 



a KJ £# IJ% £*£ £i J&fT K- ^ & 4)1 

v jsuj jj ^ g aj ^ gs^jf <^r j^j ^ 

^ l^-li UiJl ^ ^1 jl^Jl Oj& of j| 0) 4^ii 

o}L>-Vlj .dLii ^ ^iJL: V vi^» ^>^>^> ,>~l*-JI 
oli^LkJl jji*^ jl y, SjjkuJlj 4J|jJI L^UJl jj* ^-^1 
Lfsi*j jl VI 5Jj»Ij AjL>- ^ iiJj^ LfjLw ^ cJlS" aJIjJI 

V*-~-" J- 1 -* a"*-"-! W^ ^5-^ jl (j^v i5j-» j-*-~! <JLS' 
Jul*- ^ iiJj* iljb cJKi SjjIaiJl L^UJI Ul . iJU-^Jl 

L^LiJl SiJ^JLx oLij_Li«^ ^1 OjjJaJ -»J ^j SJL^-lj 

olft J\& IJlS ^ L»f .oUI_ hf >Jlj oL^kiJlj jUcJiVlS' 
J^UJ^L ^^, L. h>^j J[£z i^JljUl JLJUJli iL^UJl 

(* *-a-'- " -» Sj jlaTo I I <_JLiJl L.I (Binary Fission) jl ^L-Lll 

^^JLxiJl ^LJijVI jl (Meiosis) ^./i-.ll J^UJVl ^ii^ 
Jl ti^>~5 ^J^ 1 t/ ^j fL«*^Mj Jj^Vl IJLaj .(Mitosis) 



.n\ :iSli ij*Ji i Jr * O) 
or 



jlli j£ Jj| J~p <y ju! UjLil US' jAj j-AhoJ iJ^Ji (3^1 
US' ^j J»-ly ^«-^ cJlS oUUjsJl jj^ J^ly* (*-*' 

(Porifera) oL^JjL»NIj i-xJJl oAa ^^o—j . *li-«Jl o 

^ cJh^l jd\ (Cnidaria) oU-">Ul v^i dUi *>U - X 
015 L gv a.-; 0^ i_r*-^> S^jU-x^. cJlS IaU!>U- jL L^ajL- 

J£JL, IjjM~a oLsl5 LgJ^SL JlSo ^li)l <J}L>-Ml 
(Radial ^Nl U>, a , ./i : 1 ^ >< « ■ /> » J^-^ ct'L^ 3 -" 1 
?_>* ^ * * * * l^Lp* V*-2J' "^* t*H tr*^ • Symmetry) 



oi 



oi_«> Jjl jLSLi t a-p^_'^_< L>>L>- olS oL5jJL>«_« 
i~*Ja~Jl SijjJl cJli" LgJjIj jIjljJI ^ olijJL^Jl 
^y^-va-ft jLf>- LfjjJ ^51. J s^jjJl oJla .(Flatworm) 
oIaj . ^^ L$J jiC. ^Jj ^j L^J jLS" ^_>^ J-^SL. 

L^-a— L oL».»~,oJl ijjcJJl ^1 <L>rla.., o.l I aijjJl eJjh *>"• " 

OIj_.jJ| j^ ^^T iJLP LgJl ^.roj (Platyhelminthes) 

^ jjl;^ U Lfui tL^aiLsA>-j l^JtiLiL jIjljJI oJLa. 
U L^j jU^Vl Jljjl ^ JL-/U Li Lj^.j *^jVl 
<JjU* J^jJI <loJ^- ja U Uajl LfL«j *LJl ^ <J~*->, 

{y> <_£J-j*JLi oL5lj_^*Jl J^b (ji^-«-J L« j-Aj <i_L^j 

jl^-i^l tiljjl Ji« aJLp <Jl£ Uj jLcj j! ^^Lp Sjili 

cJl^J ^j aaLJL. ^^Jl jl^ill ^ c-j-w IJJ .dJUS 
Lfillp JUb ^Ij ^^Jl ^ o*j£x j£\ ULJI ^ 
^ JS"l" cJl5 ajIjlJI ^JUJl jl ^ ^ *LuJI ik-l^ 



00 



^-JUi ^ JS\ <~*JJl eJUfc Jl t^^i .(Nematoda) 
(Parasitic) ^\i\a" lfu» \ o • • • JlJbjJl <y £jJ «~aJI 
<J 4....,„,..« jA 3j^ cy* c$lii; ^\ oLslSCJl ^j 

.(Symmetry) ^UJl LjiiUJ ^1 ajLM J*^» >^* 
^^iJ ^L«Ji ^j (Mollusca) oLjst^l Vui ^iili cJ: - o 

^yy^J^Jl .^^JixJlj A^o^jJl L.>«^J t-iJljJff i*-- ^ 

o l_, a i s • U . ! lj (Cephalopoda) oL-^jlJL-JjJI 
*isU» (1 - a:." . (Pelecypoda) oLjU^Jlj (Gastropoda) 

jjjl jlJLo JJLo oLij-U^Jl ^ £jJ t-JJl ^LJ ^ 
6 Jla oj-^J . jlJujJ! ^ U^pj jjjI^Jlj JI>Jlj 

4_ill^a iwAjLtj OlS L*j-fJs ^S- 4J-U<9 -ij->-JJ ij^-iJl 

jLjj»-j ( _ y: ., l ,^i»ll jW^li ijj>-j Jj! jl5 JLji-SJI oJ_* 

on 



till l 3 a ,/»j L» Lf j» oLuLiLil oJla JU»! djSji 

jts- iw^jiJl t-»jL2j U ^ jJScS oui ^ykj (Annelida) 
. Ia^-pj (jJUJIj ^jVl jlJlo Jit jlJbjJl tf 9j> <jS\ 
L^ j^sj jd\ iJlzuJl oUJl^Jl if^j dJUJL c^w 

^j (Arthropods) J^-jVl oLlyajLo LjuJi cJl 1*jl«j _ V 

LgJi^Lftj iJs^Jl L^sLsipL 4. r «Jjl eJiA o^~»J . La^pj 

.e-LJI ^p SJL*Jl L5-*" u^-^' flis^i ^ilS" ,_ji <jl?*J 0' 
l^Jj (t-s^jj (Ehinodermata) jUl>JI oL£j-S A-xJi [a^G _ A 

oLJLjjJI toLJuLJLil UjL^JL <^- r . r -.,i.) oljLAJI 

ov 



l^jj\ ^j (Chordata) oLl^>JI *-*-* cJlS" l^-l _ ^ 

oLjjLLJJI ' j - * \ ^L5lj_W 4_J!>Li ^1 a- ; -« ■■ 11 

SJlp ^1 LajjJu oUjUiJl 4isll> »-JLjj .(Vertebrates) 

1^15 ^ ^jJl ^L^JI ^ »-» W-^ ^"J 

c ^ U^J I JJUS" (Amphibian) o L5 U^J I t il U—Sfl 

. CjLAJJIj jjJaJl ti-i^ljjJl 

Lo £. t^Lij jJUJl j^Ll; ^ JLiJl IJLa jl ii^^U 

ksif i^j^ £££ &J\GZ'&Zft\®i$§ 

J jl^pl Jjt 01 .*iL-; j^Uj U* _^i£Jl Ifci £& ^.r^ 1 
LgJ^ s^^l <i^U .oil ^ J[ Lfiwa^" y> ^1 ••** 



M _ U :ol^l tO^jJl 5j>- 0) 



0A 



AiL. aL^ j_p ^JL>w" tr ^i ^jVl Aj^I 1*1 .4jS\ oIa 
Ulj . ^\y j\ l± cp i ttr J| j\ ^J\ J ^ <+i dJUU 
La J^\j) AikJl jV ^^-xU^Jl dJLL" ^ yiti iJlill iSl 

A^IIj lw» ^ UJl jj^Jl j\ f*-J\ ^ ji^J *J (AvijjJt 
jji ^> La j-4-p <*_4_*a^w« { J^>- LfPj_L ^j» ^ »Vl Jl~^>- 

^1 J^I^Jt ^ JUJI ^ U5 dJGS ^ CJ j Jl a^UJI 

.A^ajjJl OLVI oJL» ^ ij^aUl jlS" lil UliJl Aj'VI U^" 
jl^jsJl j-» AiJajJLi .5 j .,,? a o, 1 1 jj-£j jl L\A (wJLeVl jJLpj 
J-s-aill jl aJ&I i5U Jb V ^UJI ja l$\ J j&j ^>Jl 

oLSfl el* c^- .AJli e.^JLI ^lijj-lJl ^^1 Ld5 ^ 

j\/ Lf-^ju ^ dJUai Ljjl ^1 a Jj J>L_~Jl J 4^jJ| 

:dUi J ^ <iil Jjij .LjjLCj l$JLj J c~ik>-l IgL-l^ 

( ^./ < C> *"*f '1'*- 'A > y 'i' *'C.\ *'<^. 

•> ■>--• w ^ r " ■ * * 



: JtJlS" ja cAVl «JLa _ /r .irJ 
aJ^LJI jl^ aJ^ ^ ^i^sz JJH\ oSl jl ^ 



j^j UJli <JU L^jIj jLkJl oNl> Jj! L*-j-i U5 ^j 

c-ii>- <>£~J ol ^ aJ^LJI oI^J ^Cl 'vi~*- La -<ij^\ 
oJLfcj . LgJ^s- {j* iJLiuJl AljJl J^ Lf-ij U lA^LiJl J*"^ 

(_$l ^1 j^ks jl ii!>LJJ Ljjw ^j^j aJuaL. aJU- ^» aJUJI 

jb4 ^ JLiJliJl v-iJI ^ ^j UJbJl ^ Sj\ ^^^ SI 
ouljJl ^LwJLil j\ (Platyhelminthes) ^L>Ja-Jl SajjJl £ljjl 
^j^j tf-*^\ y*j .(Nematoda) ol^k-Sfl jLbjJl ^j 
^1 aJUI aU^JI .iiki^Jl jJbJI £ljit IflsUi 0-^ 0"* 
^dl^Jl ^ ^yii .ii-^Jl V^-ja ^ a*j^£JI aj^I Lfi-^ 
^j i-oLJI j I (Mallusca) cjLj->jJI 4-*-$ ^j 5-^.UJl 



V 



^JLp ^ k_A-^_^l iJLfc jl*J (Annelida) i«— JLJl jlJbjJl <~*J, 
j\ cj\iji>**3\ oJa y> ^V La aJ>«j ^J . Ia^Lp ^ j^S 

Jj^kJl ^jJ j^il^Jl uX^^Jl i J^\ JL» ^ -til jl La *-*Jli 
(Jjlzi aULjJI iU-j-t ^1 Iajuo -UjjXJI o^fl ^sJLJ 

pUL/ii.* <L*-i ^jA LjJU l ^]\ <L«JtJ I jj S| ' U>~* iij^kJLi 

^ l$i* ^jUJl j^JiJl j^&j ^Ij (Arthropoda) Jj»-jSfl 
.^jiJ. t-jL^V iJLiJSj j^>Jj \j~Jsjt 0j& jl jji ^yda* J^r* 

^ duii ^iii ^yi vp&^ ji^j <ju^- jjj l.1 

4)1 iijLii iLl JJU- U IIa JI^Vl ^ £t ^ ^j jJUl 

^« <jL_-< L>J J-«-X^ ^-TJ J-*J j- 9 ""' Jt*^ 6 ^ OL al sJLjJ 



J*»C> <£=L> Crt $-A £?J *±y -»-» I4?>*t* > U t>J >»-»-» c>i 

jUJl ^ JUJI jl J L^J! J! U>: ISli .^Jlu, oUJU- 

tg_> Jl>-Lj ^yJl olj-w«Jl *-AI (_$JLs— 1^ J^o 0j5jj 4-LJLJl «JLA 

U5 .(JjJi>*_»Jl IJl* J-^i ^JJ I>»^jw ^ i^rT-j^jir^^ *U-Lp 

LJ dJUij olijl>«^Jl uLlsfllJ oJ^woJl eJLA ^^Lp frUUl JU^pl 

(Arthropods) J^-jVl oLJUai^ oui ^1 Sj^l <>Jl» Jj-^j 

.^_V :olVl t ;ji»*-Jl s,»- 0) 



IT 





(Mark A. Chappell) i--U> l -~ i *£fA ^*" 



nr 




«u»& 



iflaiSll iyt« 



S_^w«JI eJuk ^ Lf^--»l oJi>-l »wo«JLJI ^JL*-! jl La jiUJl) 
«Jl* JLiiJl JL>o .(Annelida) 4_«-w~i.«Jl <jIjl>jl1I i^jtJi ^j 

i^ajJl eJU «U C-ij-P U jJbj (NotOChord) ^j-gJaJl J^^Jl 

oLjjLaJJl jl Lo_S" .(Chordata) oLJl_;_>JI <_$! L^a-jl 
oJl>-I oLl^Jl a+*J> ^ («-*Sfl UjUaJl ^j (Vertebrate) 



"U 







(George Stubbs) ^-jIs- rj^r <-JLp ^ Figure 



u-* ^ 



i . .,^g a t, 



A-JjJ-w^<JI ^y> «Uj»-Lstf ^y^ i-- •^'•j L»-J /«— *-i <J' J-* jJU<aJl 



.r. \ :obSM i c lytJ>l Sj^- O) 



10 



jJLs<» /j-w) L» Ujli 1.5 1* . LsdJl ^JLJl>- r^-*J ♦>-;> jl ,*-~»J j 

*_**Jl j, >.,«?! I jl JL>cJ iolijl>&*Jl ^ aIJ L» jJU<»j jl— JVl 

JiVl olijJU^Jl jl i| t>»— .jJl j-a jJLj U5 aJLp jli" U* 

* * » 

jlS\ jJU^-j jl_~J)/l j4-*-" ^-*-*ri i$j5\* ^r** 1 J*■ L - ,, °^ ^^ 

JJL>«j ^^1 l ^j cr^ *-* i yj' ^-* j-* jJLsaJI ^-IjJLjIj . L>-I^JLJl 
.^ 4)1 J-^- ^ <v»U«jj c5^'j ^Ua-Jl ^.-pLsaJI 

jLJ^I J-P ^Lj^J 4Jb>t_ r ~>. 4)1 4j«_si>j ^JUl jj^Jl L«l 

ji ^j^ij 'CjJkU AJjJtJ Igj ijUl~-Vl ,jiv»J i—lji iillA ( j~~li 

SjJj ijjLL* jL-J^/l jjj i-_w^j jl j_» 1 g '. * $ j .,<9 2 o 1 1 jj->j 
.jJlpI <U)Ij (J^^l Cjlijiit^Jl ^ ^» Jil (^j-illl ij_*-*Jl 
(_$Sl ^AJl jj» ^d^l olijUwJl 5ilS" <duj>- ^JJl jjjJl IJl*j 
^-j ,_£JJl JLp-jJl (jSl^Jl y> jLJ)/li . Uj_^Ji ^Ls^il ^1 
J5L^Jl jl £y IJJ jjjJl iJLft f-LtJjl "i>*~L; *-JLL-^. J^-^ 

. olijI^Jl aILj ijjLL* LUaiJl jiS"*y 1 j-ft jLJ^U ( _ 5 *ik*Jl 
( _ j Jlp ^--»-jl c$Ul j_a $| «U)I {y> J - / >.a„ , l l lJL» Jj-$1j JLij 
_^ jl~J^I jl ^^ c jJUJJ ij^^Jlj ^TjJI jL~J)/l 
fjS^I 5-1p 4)1 <^rj! (_$JLii cjLjIS3I ^ ^ >V"jJl <i_^>«-<Jl 
jL>t»~j f-^^-i AS jL UJlp LjJLp ojLcuJl ii^JaJL ,sj>«~Jlj 

11 



/O /-< •• «. 



&£ i\ i} J> $} J^ A^ji jA d& J JJjJlj .& <1) 

Vff" >> ' J if' >'-tf" >*itt' .'1m • "■" ""Stf • ' >? 

jLLij cj»Jij ^*i3^ J-12J1) <^n <4 ui> s^y*- 5 ' <4 o* **> 
<>._> t-»ijuJi ^Oc t>~ jOj o^ui ^ J^~='j ^b-ub j^b 

i— iljj -ij-**- jV* j-*-j * oLiili . jJLj ^Jj (_jI jji /w« S-»iLw« 
* *■ * fr > 

A^-lj o^iijJL* i»jL_wkIj <U-»L>o Ai-j ^J| Ls<aj| ix-jJI r-L>«Jj 
T t Of) y >T »' ■? / / » >* » • 

*lj— 'rjj <^b!^ ;£&■ -6j^ iJ^ ^y ?* (^^-i '«^*j 

.U :^l t £»J! ;j_^ (\) 

.W :hH\ i^y i Jr * (Y) 

.n :iSfl * J- Hj^- (r) 

.U :i,^l 1^; ;jj- (i) 



IV 



^ iiJUJl I* j~ J\ dlL- j\ ^J\ J dj& jl\ jl>Vl 
ctUli. c£Jll¥ <Jji (UjIj <uJipj ^jj-J^j *<3ut SjlJL*j *y^ <J>^i 

^X*-. J-UJl (j-Lijj fr^^JJl IJj <>^J JjVl <JL>JI J-* 

^^v^-jjJl jjJ cJJLisJ-l jJ j^^l?- tJjjjcJl IJLa *-« JjUalj JUdl 
4,1 y /l\ {jt AJlS" j-lJl j^i j£ju lJU 4jL£ U jl (^4^1 J^- 1 jl 
Ut'fjji *»^jl i«*^~*i »5l&jl ill*- jj| Jj-s^jJI jS^J • ••As* I J 



.a_v :i)bSl. *j11mJ>I Sjj- 0) 
.H :5^M lyjJl Sjj- (r) 



"IA 



iJ ^ *Lw *-^ ^j>HJ J*«i ^j >=■ <"' <1)L ,j^*Jl Jji* 
iSg ft I o- Up UjU- j^£, ^3 o>-S/l ,y £_Vl ^Ijj ^£US 
**-*J ^ o^^i <Jl 0* <>* t^L^j aJL>w- <ul il tjJbiJl ^ 
t> til iif jy*\ t/ f^'j J*JI o^L. Ljl .^IS^-I ^ jjk 

'£**& &» 41 & ^J i,fe ^#t ^ # ^ 
of t?r ^ UJI O) <o£i& & \ASt3b J&^ * 0i jgj£ 

Jjl» A^wjil L.I *jj*u» ja^ jt-fcip o^>- JLi jlS" L. i_^JLl J>o 
jl£j . <u jjpl ^a U- ^ jt ^Lj ^iJ <^~J jl flJ i^il 

jl .4^. ^uj\ p+A* $fc -uil \+Af*b i-uUl ^jVl ljl>Jb 

^UUl 'jfy J)[j£ 4}yS A~Jb JL* J-Jl^-I fj>- La Oi ■ >./»«, 

^-»aj V j I jj£ Ji 41*** i»_»j^s»- cJLw>- jjjL>Jl iL^ai jjii 



AT :iVl ^\j+* S\i Jy * (Y) 



n<\ 



. <ds1 (»^r>*j <£^ j*^\ ^y^r J^-*-^ U-^^ j*£* o^J ^ 

ij^iij ij^Jf» ijUJJ Jiij ^j Ujj il)i 33143 S 
^ i?is ^ji r .^jj! J\ cJiii Ai .>Ji iJuu! ^3 

^ y ^ ^ ^ ^ c^sm ^ ^Sfi c ijj l-i 

^ L^i ^LfeA jy~& "J^J ^ *^*- ^ ^—4^ii \4dr*> $& 

LxK J & JjlJ^S jl ^ . <T) 4^fctj £}( ,££ J^= 



.TV iSjSfl ijjU>JI Sj_^. (T) 



jl^iJl ^ ijj jSj ^^^rjjJl J*Ui« ,_yij«j La ^2^' i*JL£i 

^jjll j& $fr <dy jy ^Sflj _/AJl t >rTjj ^.j^" (W.^l 
<jS^~j jjjUJl llfcj . AjcJaJl ^ ^ <dJl Ljj«^j ^1 ^IjiJl 

o>LSj_L>u»Jl La] I g:a iijjL>«Jl jl Sjjiix^Jl o»Uj-L>t^Jl ,-!-£ 

I — -I . QQl c£Q ^f-iJ Qt J^>-j ]A~j o^ J* (£&■ 
^ ^^£\ (j^rjj* *-»-^ V* ./^ <JJ^\ cP ./r 5 ^' ^-v»j-Jl 

<^' ^Jj V* J*»- v>^ J> oy Irr'J i*£l> ^nj iw o*>*l 
•^Oj>u^ ^jij. c^V <4> 4 4 J^\ JJI ujiij 



.£o :i,Sfl i^l Sj^- (\) 

.V :lH\ iUSI^I Jj^ (T) 

,U<\ :\H\ <.^\jtH\ ijy* (r) 

T :i^| ijlp^I jj^ (O 



V^ 



U5 ^yi.-jJj-Jl ^Li-^iJI u~xj oULJl i£L>_« ^ \jj^3 
^yt i£JL»_<Jl oJLgJ Lf s?j}j :r J\ i r ~Jjzl\ v»-«>iJ . LfJ ^IjJLjI 
^/Nl oULjJI c (Green Algae) v_JUJiJ I i^LdLS" 
LJLJl oULjJL. Lsijl o^j oLJlAJI c_jLoI i (Mosses) 
jjJLJl oLjjLtj LsajI *-9j-«-Jj toL^jj-UAJl t (Horsetails) 
iijj^jt^Jl Sykj-^Jl oLjLjJI 4-_*_Ji \j~>-\j t (Gymnospenns) 
jU*-iVl LfJ} ^j^^-^ tr^'j i (Angiosperm) jjJlJI oLLJ«_*j 

.' m iT^c ' ' \'x <"'* \t' >' -* "3 /.< ^r i'*'*1' 

* <■:> 'f' \* < z> '\'S»\\' '. >.'''£' I'M *' .*"" "?'.i^ *i'*- 
*-^ 1 jyj W^— 4 oL*/'j oyjy t-J 1 -*' 6j ^-^j ^sJ* tJ'>* 

^ £i# '^ 4 oj, x^hj ^1 ty ^5 ^ ij>>l 

ft j- yLJl yu ^ISuj of jiUj ^JlS \'i\ La JIj-JI 
Ijlx^ <dJl o^J>j U a-« ^jLxIj dJJi jLS" IS} Jj>-Ij i—Jj 

iy6 (1)1 LJLP tiJUS (J^ AjL>-^>U . 4JlL>- ^ 4j"VLj ^i ,_^Lwj 



VT 



^.yJi ^jbJij p^sai olyUi ^nius jjikf ^jl-j jUVij 

^»Uip j^ J^M { J*- J^rj UJ j^^ljjU ^ *LJUJl JLOu 
^^jlp -LpL«J JJU«Jj oL-ljij c-JL-l SJbu ^JU-lj jv^Uj^j 
IgJj (^TJ ^1 <LsoiJlj LgJ C~£lp ^1 AjJ^ojJl <Ja»xi\ A3yu> 

j^s- iJiLn^ iLkjLpI iw^JL^I eJLA ^jj> .oL5j_L>«_«Jl «JLft 
SiLJl ^IvaJ JJU^" ^ p^Jl cJjJl jjbj (Half-life) t ,j.^.-Jl 

sjuJi «jla x»o si jl— ovr« ji oi^ ^ s _ Ojj^ji SiUJ 

t£^-t ii- ovr« jljoj ^ a.,r?;ll ^1 ( JL*Vl Uojlp u ,^,a.:... 
j* Jbjj V *UlpV| oJLa ^p jli" lil l$i* OjJ ^Lui^fl 

vr 



a .5 L« . ,.* « " j . a^L«JI eJUb .La,,*.," (^^>- 4_L^j v — a_J I /^_>->»>. » ., 



«JL<Uj (JjJ^I ilj-<J <j^J <-jLs<aJl j^P i]*\-*^ Uajl *L_UJl 
JJL« jj^a}\ y>S> JbJb>*J Aj«JL» ilj-« ^ylp f-UJLxJl J-*i*J SI 

S^UJl oJLgJ >-a ./?: II ^-»-p jl <^-~» TV A _ p-Jljj-Jl e\>L« 
4jtw< j^j<j TY"0 _ ffcyljjr' * ,> ^ 8 j' A *"* - J^r-* d^r*^j'j <-~»>- 

L$JlpU-i| j^ko >cu^ ^1 .ilj^Jl {J* Lft^p jl iio. oljLL 
aJLA *Ijl>^i— Ij . o^rj* jl rj-i^riJ^ j' fj-r-^j-r' J-*-* 

^JL^Vl jl *Ua*Jl alfc <k;>«-JI jj^aJl i-ljJb jjSC. ilj^Jl 

i^-I JjJ* UojI iiLijb .olijJU^Jl oJla LfJ^U- c-lU 
^^-JjLjcJI JixJl t5ji— • ,_J J^\ A>-ji (j-Lij 
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V* 



\ I . bjijZM <kU i»Ua^l JjJ*- 



3JLuJI 


4.8.T.JI 


4 : ./ia;JI 


j~~Jl iJLp 


100% 


1 








50% 


1/2 


1 


5730 


25% 


1/4 


2 


10460 


12.5% 


1/8 


3 


16190 


6.25% 


1/16 


4 


21920 


3.13% 


1/32 


5 


27650 


1.56% 


1/64 


6 


33380 


0.78% 


1/128 


7 


39110 


... 


... 


... 


... 


100/(2 n ) 


l/(2 n ) 


n 


(5750)11 



t-iJl djZ^J iuJl k-»jLi La ^J Lj^jil _^JtJ «^wj*- AjJl 



Vo 



<y i^yryJ\ o^JtJl fUuJl y jJ&\ iiliA jl La jl5>JI 
o^LaJI ^ U ^1 ijjJ ^jJlj JUJl J_p- 01^,-ii^Jl y iJLp 

.^yij jl JJ <j^~Jl oVV L-Tj LjjjI ^ ^Ip ^Ul 
«^« jMl ,_^- *LJl*JI 4-Jl J-*»jj L*-* (j^t-L* L\a ij-~Jj 
vl«»- aJL^IjI^ cJlj Li JJL>Jl IJLa ,_,» oL-ljjiJI jl SjLi^l 

4J^>*j» (jjljAj ujiil>«J JLS oUUii^Mj sijjljlll ^j* ^-jjjiiJl jl 
. Lf-Jj Aj^iaJl ^ U^sJ-l dJLJS v-^-J jl jji 

c (Primates) oL~~jj.ll *Jb Jjl til— jjJL To _ oo 

48ij_aJl 4 JjiLn—Jl 40(jj_»_JlJl ^jJLmJL Lj_J| ( _ 5 _oJLLjj 

. <_£_p L* LiJ I *J {jA J *%j jjti \ f-Jo 4 Al~- j jJU A _ *\ 
^V^-ii ( _yl*' j?~J ,_j^l oISjJI>mJ| ijlJb 44i*« JjJL* °4A 

. LLJl ijyJl Ji, 

SiJLiCuJl LfPljjL (J -iLtojJLl~.Nl AjlJb 4 41— jyj%« £ 

cJl5 jlj ^-Mg-">-'-a Jl^JLj ^j^.q.1 I ^^JLp Sjili ^«Uj iOj* ,_^Jlj 



ol* jl*3, .yuSJl Uj^>. j~iCj it>«l* L^ij Ji*^ ^^£2 
- I • *) jl~J}M t^>o Sjjli. S^J^aJl Lg^»^>o UwaiJl 

. (i_~*£« ^i « ♦ 

jaj (Homo Habilis) y^U jLJl Jjl 4 o j^JL, y i o 

C^o <dJ Up ^a^i . r _pjj| J5l Lb <**j ju^jL! -u^y^Jl 
u^ 1 tjij^ ^L«JI ^wai j^j (v*^ (*- V •) ^u^^jjJI 

Jjl jAj (Homo Ergaster) J^UJl jLjVI it- J^ 

^1 t^c^- ^^^ jLj)fl IJLa ^j .:LJi*Jl J5L«J| L ^ 
.s*i\ JjIj J_^l tlij (v^*^. ^ Ao») <uL- ( y 
(Homo t-wanJl JLJVI JuLb it- j^JL. UA _ Wo 
*=**-**- ^^^o 41p jj*jj J^UJl jLjVl ^ jjk; Erectus) 

j^j (Heidelberg Man) ^JjbU jLJl 1 1- v . t . , ♦ 

r^* - -T^i >~"j V^ £\,JI ^JLi^L-,1 ^ Jjf 

w 



^Ulj (Neanderthal) JUjJUlJI jLJl ciL- XT'* <. • • • 
^j o— TAt • • • oU ^1 L-.I Jj-ij ^.JJJ 1 ^ o* 1 ^ 



J^iL^cJl j> :>l ii. 



Y o ♦ i ♦ « ♦ — Y • • t • * • 



L^J jL^I *UU ( Ji J ^ <Jlp ^jj-i L. j* (Homo sapiens) 
*U1p j\ jUSM *LO* Sl^-. oULJl of Jl L* ^ 

Up jii V jl5 La j/JJI v-I^Jli • l+jQ+i ^ ^ 
^Jj HjJw '\j>y^ J^Al L. Jb- J\ o£Jj *ULJl jji-^i 

^ \J\ .Jtfi\ jjbu ^U^VI jjS J^-rjJj^Jl f^f 

r4 ^ JH J^i jJ ,3i 4il jl ^j • jhl^I olyJl W^i ^ 
. I^Up U- oU-ji f$* J53 J«r d~^ c ^« J* 



VA 




Homo sapiens 
'1 355 cm') 
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V^ 



.^i oT^Ji UJI j~ti J^ sap J!>u ^ ^ij JL~> 

.^UJL (^Jl jLi! Aij «» r ^T ^ ^ >* ill^ o^ A 
p\ & Nl <oT ^ ^ ^jVl > ^ jJ c^Jl ^ ^ 

sap ^1^ ^ ^^ Jl « *» J^t ^ -^^^ 



.iV tiiSlI cS^iJt ij^- (t) 



* * * 

jl J-oU iljl lit Uf . J*-il £u* j>»JL*Jl U£S dj& j&- 

OljL-Jl <1>J JUJ /»JJ»vJlj V-^lj^Jl »-J^J $fe <U)I ^1 ^JLj 

J^iL jl Jjb AjLi U jl t^jU-Jlj JJjUlJI Jjj j! ^j'i/lj 

. ^<J l*J I <J1> j 

Uajl^I j! J^l*j j^is ja ys jl Ui.! Ji^jJi »±* {/> 

a5CJLuj jjJL-S" j-w-.l J-jU jLl>-I jl jl£i j£ Jjl ^Jl ULy 

JLftLiJIj . <i* Jliij J IJJ (^Ij^j <jU*-— < <ul <ula»j !>Lf>-j 
cJlS <ul { _^j ^Ij^JI y bJip JJUbw jlS" U^i- ^ jl La 
.ijjjjJL; ui^u L> ^1 ^ilj^-LJ ^jlj^ j^jJI JUS ^ fill* 

AJ (JL^-T SJlP ^1 r-L>J LjpI^JL j^I^JI jl {j£> <Jjj**}\ 
*jj JO» /— >-Jll3l <LJU^ IJb Ji Jj^j jl ij£~*i ^-* • iVf"^ <Jl 

^jVi JLp j^jVi jl jj-l^^i ygi ^ i^is- isi 3p (ol 

AJ (j-^Jl oil* jl Cj\jJLs> ^Ji\ j^-JLllI aJL-^ r' ::;> *J *^~- > ~ 
IJJ . AiLjl sJLA ,V»-s^ jjl&£j iJ^xj Jl OUl»*>tJI oJL* iuju jl 

41* j ^ Oj.».i>«lj $$& *.sl a_^j AJ olJb ^»-jlJI i)L-» jli 



^ j-a^p J^ ^Lik^l ££ «il j! JJ SjLil 0> ^J£3f 

O^-i (^ fji f- 5 '' ( ^ a -^ 1 -ill -U^ ^flU . ^ o J l JL>- yb US' 
_^A ^^Tu jlS" ^JJI ^j2}\ ^ sUk^l IJU e^P ,^~-oT -^^* 

^_jJ- ^a*-l ja dJJS ^iL jiSj .^IjJI jLJ^I J\ ^1 
-uiJU- ^ i^- %& ^T jL^-D) : JjjL SI |p ^JLp aL.)/I 
L* ju Vj .«<p!>UI ^j t^LiVl Ul^ (( ^rr Jj^ <i«-j 

i>*~J jj5i ^1 <*i^)lj p-UljVl ^^j La *-Uky9*yij .«dL-j 
"^ J^r- (> J-*-"-"j iSj^h «^»Uj)fl tij^-- £• <djl>^ 
J-^J u-*** L5^ t>sr^ <j^ cP" ^-^J • Jl~j ^ 

jjkJl »->L~-l ajUT ^ ^UJ <t)l Ulj! JLij . \jgj»j p^Li jlS" 



AT 



oLMl ^ <L*>*J\j .oL*yi j^» j~£ iJip J^j U5 4)1 J^- - 

ptil ^ ^ jC-^>«» UUj J—J* lilii^ 't^L^ ^i Jj^ 
^-^' Sd/* if) iS^ ^'O 9*^1> J J*+**> £JL>J W f* 0* 

JU;j iijLj 4)1 jl -uSfl oJL* Jju- . 0) ^^liii ^ iSJiS 

ja\ Js. ^j^ S&j <oT ^ ja fAj± Js. *UVl Jii 
dJUj 4)1 (»-f«ij jl Silt *jj>JIj>- jl£s iLw. ^ -»_gJuj>«jj 4)1 
Ij~>*j jl ^^iCo L» j*j <J| Vj^' «^-UJl* IjJlSli oL>-jjJl 
^Jal^j N Lo \jL*Juj ^^Vlj i%sSfl IjiiiJ i>>*^ ^-^ 
^ jjJL-j^Jl Ljj /»L» ^1 cjIj>«jc*J1 oJifc .(j^LJl <*Ip <i*i 

«jLs<aJlj rt-g-^lj f!AS3l ,j» <j f^l j>« j~~^\ J~i J-^i. ^* Jl* 
; l_s<a_jl Jj_Ljj .oLJi L« j\ i— >IjJl1I /j_» j\ c—L>- (c-^ 



.Tor :iNl i5yL)l Sj^- 0) 

Ar 



G 

sis i. ' s*&' \" M ^ i« - * "' \i* i'V 

J*J ^ ^Ll Jl V^ <^ *^ ti^ ^-^ ^i *W*^ J^^H 
f-LaJj^/l jl oIjMI oJLa ^ TW^J • ( V->«JU<aJl oiL*J eJbu Lo 
JM>- ^ <u^iJ *j^Jl jlyL j^$o L»J| <JU>5' jZS\ *b>-y ,_^\ 

jjk *^J1 jl^S ^ j^j ^Ul ^S^JI IIa jU La ^ .^l^)Mj 

• ^ Ji ^ O* -^ ^J^ Ji "^y {J* t^ 1 ^ t/^-rdJ 

iSj^Jaj _^~»j jjJaJl Jl JlSIaj jjJJjl-5 jJjLiJ jl£ Jlii . »JUjJI>JI 
(Natural ^ : : k II *\J,„)a,./>y\ jj-£_jj <12\j^Ls- j\ OjJ_p 
Lo! .j'ljj^l ^l^iJl jl ?-U*J iw^-^Jl J-aLJl jjb Selection) 
j^kJl j! y& jVl *L^I *LJU ^^u ^jl! juLJI iliip^l 
J^sj ^JJl ^^-'i/l r-Lui— .^II Ul . «J i>-U- iyrj *>*~J ^j^l 
(Dr. Bruce Lipton) j^~J o"Jji "* d^ ^UIxJl ^ .*.Ap aJ} 



(T), 



Biology of Believe, Dr. Bruce Lipton. (Y) 



A* 



ji> ^Uij uu Lp jir uji ijT^Ji ^^Ji ^ ^1 ^ 

^Lr^l JJ o* u- 1 ^ 1 ^ iU^Vl lift dj£i jSj >rLr £Jl 
^ <>* csV L ^>^ J1 6 -WJ f^l p-fr^Jl ol5 IU J^J^Ij 
^L^jJl ^j .^jVl t >£~J >U — !l ^ Jjj j$p ^T 

•^ ^y^ 1 J^ .A* I d* >** J cJp ^LL« oil 






• Ho ri^fi 4( .ujS|I 5jj- (Y) 



Ao 



(X) /' ' K \ *■'.'• -J • *:'.'.' »''' C-{-\. 

fyjj*^ >& ]>«-*» <JTJl> &, aj c^xAij py- b^»<p 

^ ^ i^i l^£ i^> il^-l ~$& l^>. 

f^LJl U*Ju ^-jjj ^oT j! J\ j^ fy JsVjJI .!• 
J\j6 *]jS I4X* .S^ |HL^' ^L^ 1 L5* fJ 5 i>° ^J* J^~~*dJ 



.o<\ ;Vi\ ,b\y^ JT (Y) 
.VY :Vi\ t( > Sj^-j iY<\ :iSfl ij^»Jl »jj- (V) 

.\Y :i,Sfl tfij*£}\ hy <°> 



A-\ 



i^= uf;Vr j ^litig c^iii y^j £, i£c iir & 

a- $ J ^Ir^ 1 <™d (^ L. UpUJI olgJ £Li^l $$ **\ 
^r^J m r ^ J c^ij ^1 .ill; J^S" ^ CJ ^J| oJi^i 



.oo :V$M tJJ J| ;^ (Y) 
.Y<\ :iSfl t>P »J| :^ (r) 



AV 



j jl gjsA jl& ^a bj£i jl Oji ji^Jl Ji *si*l»- 
^ oT j^ji Jl jjx jl J^*, J-^ ^i5 jV Sf^-j 

j\ jkJl bj& As j\ t JixJl J U v 1 ^! •>• «^* -^ ^ 
J^ji J . JUJj ^U~- 4jI *JLu U. dUS jJ> j\ Ua^ 
6 jla ijkL, \j^j jl Lj_^ j**i£*i *Vw is*~> Ji jy^-LJl 
J ^\yiS\ oeJL* Jl ^-14 r .^l Jl> o&J ' V^ 1 

^ <»<&£ £froL 3P M 4^ ^ $4® & 

$> iiCVr q^ % ojyi u . jj^ji ji h^\ j^ jj 
*&# q&j £ iiliS ft^ <S ^ xs jfM vJR 
i&jH\ bjG ji ul~ j j^~- Ai (T) <i£ ^t a? 4 

^JlxJl a*a JU, ^Jdl JiJl <y AiJL>- J* & ft I AUJl U ^ 
cJtfl *l_^ i JU- ^1 J* . JUi Ji L.j ^ljJIj ^^Jlj 



.n :iSfl iijiJl Sj^- 0) 
.VT :iSfl ^l>SM -.j^- (T) 



AA 



• 6^ J* a* J t^ J* CS of. Oi^ 

-oU^ J&l j^i ^ ^T Jlp cu*> ^Jl s^s^JJl ^ Ul 

,y> £-J^j £cV" (•-fr*^ dr* ^^ *-fr^ W 1 * U-aLjJ ^L^j 
o-jjJl ^> dLJi jji jj> L. J\ U+, J-l^Jj £i*Jl ^LL. 
o-j ^1 IJL4J .^-UL. JjL-1 & *iil «U-t L. ^1 oui^l 

/»il ^.1 U5 j^j^Jl lf~>«j jl ^ aJJI ja\ il *j^JI jTjiJl 
#if '{& $J^ *J>b s^JJl JUL" I^JL SfL J^SH o-jjj 

i^ ^ ^ * ^ ^ »sg vfe ^& 2» dias ^ 

• t * ' 

JLij . ^-—SUi* jUjjJ* jIJLa jV ^ aUI {ja Ljy tyirdj 



To :s/yi i\jA\ ijy 0) 
A' :i^l t SJuUl Sj^- (Y) 



A* 



^^JL ^Sjj -u^ ^Jl cjLi^I ^L^j *iU^— *UI V^J 1 

aJUw, SlJI .Uy. H/j iJUiJl flU- Ji J^j L. IM ti 

SI i JLp! <1)Ij s^r?-^ 1 ^ J 1 *- ^^ ^^ ■•^ J^J 

l._4< JoiJU , L*j*j Aloe* <L-^l>- S^>«JjI «ja j^r*iJ OjSa ^ 

ja ^ cot L. Jl ^ (ol col III cUS ^ *j-t j! ^Jl 

^1 iui^l JL>Jl dk ^ cJaJL-j ^jS/l Jl i*>-)M 

jT^Jl ^ .4%: Jail ££ 2> <Jy JJ-b & Jjl Jl 
ju^lj olyt ^Jl L. ISI ^JL ^> > 2^ <3ll-! fij&\ 
Jbl ^1 Ju.Uo J*- L. j-* Ui/iM el* ^ . & 4JJI cr* 

jl i45 & 3*2 o[ J^=Ji 4*2-^25 &> gS ^Yi 

^^fili Li£& !3>jT ^jJll ^yll Ji- i4* ^i *^=»AJ 
^ j^JJ jl Li.* ilj-^Jl jj—J . ^Oj^xlo ^fft o*^ 1 
jlio & Jjl Jl .->tt (ol oSf ^Ij^pL ^ ^ULj $& <oT 

.W1_\Vo :jbSfl iLJIy>Sl 5j^- O) 



AJjUUl oJbh ^ il^Jl Ljl 4^^ & iLl p-gJL^I ^ 

Jip s^jJl Ju jjtJ l>wJ ty ^>o ^sljJl jLJ^I ^1^*1 
^ s^ £. i^iLJI JLp Ijili Jl*j J ^IjJI jLjVI Jap 
. J-^ail j£-^ AJULU jUtL-l ^Js- SjJLiSL *1<J ^JUl ».>T j^i 

^ ^Ij (Natural Selection) ^....Ja-ll *LLkv?Vl Oj-£j IJL) 

AJUs^ <t)l J Li Jij . a"£j j yd j\ -^a^l JaA»J Igjj I ^ijj 



.m :iVI oy> -.j^ (0 



^ ^friJ jl* ^ ^ U- (^^-UJI j>- *4PJ V ^ ^ 
iJiP ^ ^oT ^ ^Jl ^^--iJ cJl5 jlj Jjj-aJl iJ5j . JjjiJl 

&£k 9& <U #33 '& -J^ ^ ^> cy 

V p-jj£l\ oTj-5-51 jji^j 4 ^fe? ^f- **&>, <ii\ ^ <^§ 
4*£ 'J£pl lil j&Jj Hi !$£ jJ 4$ & \£2fy J^_ 5l_S 

^ ^.Ui.Jlj ^l^Vl jV ^MjJI jLJ}M l*i ^^1 <>Jl 

*^ij olSU** (^ IjiU jlS* ajV tiUJb Lf w $ap (>H^' -P 

4^yy Z>ji**i Cijiov y Uy L*-^jjj ^j* -Wj <£X~J» c>H 



,<\r :i,Sfi c^i^i -.jj^. (r) 



<\Y 



^ $ && 3$ % jls> : JUi ™4cx& &$ c£ % 
JS jJ^- -uil 015 01 ol 0j_p> i^j . (n ^^al 2 ii£ 

0j^i-!L Ojijj-x-Jl JJJJI *VjJ* JL4J jj jJLi olJ-Aj ♦^ 

U ^J: Ol Jju ^JL^i dJLjj cjl ^aJu- ^ LJ jl JjSfl 
Oj^L lj-»— I jSj . *>LLJl ( y»«jj LJU <j!jl$JI ja «upjj 
-r^ 1 /i^Jffi r 5 ^ 1 V^ W 5 Cr*^ 1 ^ ^» Jj^l 

^ OLVI ol* ^^^A? 015 0^4 .p+i byj&i IjJlS" ++\ <^f 

0_^. tOU^Jl j^j ^ ^JUl ^ V UjT £. iy»A\ IJLa 
^jSfl ^ 0LJ>l g aL> s> ^iU jlS ^IjlJI 0LJ)/l 

. -dil -Up JUJlj 






:i^l t-d» i^ (T) 



<\r 



jj ju V #£ (if p\ij\ jl &~i jJ±^\ il» J^ i^ 

L> ^ jly jlS j|j r-lj^l IJL* • /»-*J| Jj-*~> IjJ^ <ji-tt\ 

jLJ^Ij <oT ^ ^ l» ti!>^-l iiliA ,^-J JSwll ij»-L; ^«i 
iJL* .^IjJI jLJ^J ^Ji>JI J^yJl ^J U* ^jIjlJI 

. g ■ 1 c. 47, > jj|o (Jo-wu J I (Jl o »>>J (JjJ^jIXj /yj.»-L^.a.l I /j-« -wjOl 
Jji d~^ ytJl ^ ^ Lj-ji ^jIpI IjJIS" f^LJlj S^UaJl 

.#P f^ J IS U5 jlio ^ -d JUj t( oT jJU U^ ^1^: 
^J> ^o $$£ /oT jl>- j_^j jl <syS\ JLj^-MI JjiC. dill. 






.JJ ^* cuU ^1 ^Sfl ^ L* Isj^. 

.fit ^ ^t LaJL^j Loj iiJliJlj iLJlill OjUl J| cJliLSl 
oLws^Jl J-** ^S u_p- *l*aJu> <L»lj.i a-^j jV <Jj' <JJ 

jA\ J5l£>Jl ^^j La j^J .jJlj^Jl ^ jJlJ jl ^^LaiJl 

. $$* ^T JCji l$Jl oJl 



aJ->*J ^Jl ^j t(gene) j_~>- JiJ ^^-ij^ *JLl» _ \ 
jji^" jl dJLSi Jlp «Jli^ .jjJj^JlJ iijjj-Jl ol^lJl 

.(Alleles) JJVL o^o^I jt crf^ VJ 1 ^ 1 



<\o 



ly^ JS3 Lb»lj U-ij^J iiiaJlj ivijjJl j^ J^ J-*- 9 *-" - ^ 

jj^j ^^j^ikiw* (2^-J-j^Jl (^^^-ij-^l (>jI* Oj^j t >e" - * 
irOj-«jJl IJL* (^--dJ JbJU>Jl ijJj-Jl J U^^» Jjs-Ij 

^1 >>-^l r'*j+^\ ^ . 4-.o..^ll w»UJL w»UJl jl 

U^Jlp ^rjjj (oT cy ^ ^& ^ tiy^ 1 JL*^-^I o\ 
^ui* J&- l ^s r ->j*^\ y& J au-^» w^ o^ 1 ^ f^-Jl 

^ J IjJjSO Vb w^- 11 6JLA Jl C 1 ^" ^^ ^ ^ 



^ <°' f-^ Ji J~l ^J (( f^ c/i l i* 4^ "'^M £^Lr 

%& f*\ *\jJ JS jjJL, IJU .♦UjVi i~JL £* JUJI ^ 
^jlj; .Up Uf .^Sj^Ji IdS" ^ iu^Jt wUJJ ^U 
wUJl Jj-L->^ V ^.iDl ^^S ^ ^ $gg ^T ^f 

ili>-l ^j lijjiJl olft j^SJ .aJUJIj a-o^ 1 'orr^j^Jl 

V«-lyJl wUJl J^ ^ JjT j_* J^>J| IJU, cfJUJL, 
J/^ 1 Jr^ 1 J* O^L* ^1 ^ ^ dJWl Jj^Jl L.1 .-LiUJl 
^ iLolj V Vj»\jii\ c^IjlJI ^j-o-OJ Uj* j_g_ji ^jJl 
• Ooi^ 1 ^ 0* V^r^l wb^l <JIjjJ L^ oily! ^ 
^■o-^-Jl ^^l^UJI LdKJ SL.U j^j^jVi MS" jlS ISli 

: JjdJU j>j> Jl vJ 1 JLjlJI IjlJI 
Vc^ly w>.U- oli ^>-ij^Jl Ids' j^5C jf /Yo 
.i^f- ^v>U- oli ^>-ij^J| Ids' jjSC jl '/Yo 
!>• ti^-^lj ^i*^ Uj«>Ijl>-I jjSJ jl '/o» 



*-i ■* * -- " 



<\v 



dj£> ^-«aT **>J\ J* Cj* ^^ ^ <Jl J^ *r~^^ "^ 
. JUJL c~J oI*j t5Jb-lj i^s- ^ ^JUJlj j-joNI ^jj 

j| i lo'\/\ ^ {yj iM/\ = l/\ * i/\ * i/\ V^ 1 

jl ^ .Lb JUl j! J^il j* c^ ^IjiJl J^ M 
oNL>JI Lr i*-> iitUk o_^j jl Ml L-UJ cJUajDI JJ jj5J 

*i ^jVl JU 49 ^ ^ U ^ Cr^P 1 0^ ^ 

^ji s>Ji v>u ji j-*, jl jl« vi fJ Ji *ui*Ji ^ ^i 

<3^1> j\ lS\ ^J>^^ JbJl j_^i b\j Vj^ ^r^ 1 j^. U-j jz*j 



<\A 



jHLr^l OI>JU ,{^jS ^ L> J! J^aiJ j^ <>dU*iJl 
o^J '<>jVl yip (oT *J ^iU ^Ul ^LxJl J| ^ N 

er** 1 *-" -atc- 5 ^ t^* .r-*^ ^ err" W*» • • £-*-> -^ <&l 

tSy-1 JlUai yJl jh^ ^ iJLp »L*^I «J^d <J^ c^ t^JL-Jl 
J5 ^1 j^ jJLJl yj JJ jlS" Uo «U oli^U«Jl ^1 I^JL-jl 
toliji^JI ^ U^J>j jjJaJlj t-»ljjJI Jl liLsil oJL^ 

^ 0-; oij &ij 4^: $1 ay % ^1^ * 0> <5AS 



.Y£ ri-Vl t >li 5j_^, (Y) 



<\<\ 



JJ jf» $sp£ (J^LaJI f U)M Jji J <i^l "I* ^-~i^ Jj^j JLij 
oL5l£Jl ja tf\S J£J Jj5L. jf J «/ol ^iJl « — iJT IJu ^XoT 
$@£ ^oT l^i JIp Jl v^Jl jj& jl ^UJI L5 >«iJI Ul . l*oT 

oil* syrj ^^i L« L»_# jJLp iJLj J5 dj-*j JL-'ji (.s^ »-^ 
^yl JjVl JL^Vl j^ IJJ . Jb-lj jaj J *uSll o^T jl 
o^jlj i^Jl ^.jl*- jl* jl JliJl JU^I ^ JJbJl Jl 

. 12} j^ j-J c_i)l Jj^JLpj 

J_P«i V Ui i^l^ Ji^ U:l5 j>Ji jtf jl <ul jjkJi 
Jl f> Jl ^jlJI J^, M UJ j\ 4 ^ Jl C ^JI ^1 
j>iJI jl Y;l La aUJl .-uLi U jl Ijjk; y^l jj^- 

L.^JI Jjui" UjUp! ^i ^i Jl obsl£Jl J^u J* 
^«_p Jjbw jl ^ yi* jL~J)M Jl Uyi; bli .^j^jDIj 



.TA :LSll 4{ .uSfl 5j_^ 0) 



^« • 



jlS" jl <ol J^u IIaj . L.^JL- <^ j J-r lPj ^^^ y* J^l 

JL*-Vl XlP j_^, ci^, ^ij| A*, ^jVl J^ jUj^l ^P 

U_« Oj->^t (j\ O j , /} > J |JL>- j : ,/?.i> C—Sj _^Jbj <U>- £ • • • 
^ybJl ^ US' jLJ^I ^p jlS lilj .\jjja2 ojL^I ^^^ 
11* j Su- YA« ilJb^Vl jl JU.-VI iJLP dj£i tiu- V* • • 
J_P«JI ^£> jj UU . syUl jy" J j&. J^d\ aju> J-x^-o 
S- v^-ji-l UJI ipL, S/>: jU)/l Jl LixJl ^^J| ^ 
V^'j VrM v^l£Jl <y .jap ^ J_p«iJl ^ iu* ^}U 
t/^ Oi' *-V4 ^' »-**w2Jl <y olSJ ^^ (J ^ t^l ^i^ 
ol» zyrj ri * Ub Jlj-Jtj .jLjVI Iju ^|j ^^iJl 
ijj^Jlj JLJ)fl j-u L. (Intennediate) *k* yuJl oLslSJl 
'M Ji ^1 *l* UlS ij^LlL ^it vUlS liUj LUJl 

(J jlj .^IJI ^ Sy-j ^ ^| v yJ| UK yUL, A^lj 

Jli- jJ ISLJi tjJLJl ^JL, US IjjJaJ jL^Jl IJu ^ 
el> ^--p Jjj-*JI Oji ^j^iJl JUlj S^-iL^ jL~J^I $£ -oil 

olijA^Jl a IS" ^ L. yjL. 4k-jiJl iJUJI oIa jl^o-j 
»jCT oj^jj ^yul U Lgjw-j \1>- Jlj L. Lgj^ tLjLiuJl 
V^ii- V^i «J^ M (Bear Dog) -, o Jy cJl JjJU^Jl JU5 



^ 



iiU- j~ju L» Lf^>j j^^ If-*"- ; i_5* V.-^'j °^Lj* i_r^ <_$* 

.y** /JlS" J^ iscjJaJl iai-s^j ^-Ju i>wj Oj>J UJ} t ( jiJjl' 5 

jjiC. ^Ulj L>}UJl J-«-p ^.-a.^ (Spontaneous Evolution) 

s% ^ ^ ^j ygg lit: ,,** \ <w @ ^: 

fig * jj£8f Sj ^ "£&» *& iM J W J^j 






s. 



■ (s) <^ m -4 M c iAi ^ir^5 

u^T, ^i_ji ^, ^ j^ji ,^ ^ u ^j, 

(J Jb V UI \1aj . <Y) ij5U.Vl fJ LC ^-V oJU, LJ|» 



.m :i^i ti> » ij>K- (^ 



w 



2ujIS» 



* * ' 

<o j± z~~i *z~jiA iU-ij U*-^lj ULa ^IjJj iijLf <ul <u»-j <o 
j^UI Jl* ^} 2J*s~ dj&j ^-i^ ,y>y ^ o_^>Jl 
oIjl. ^j»«JI 11a ^jl jL J^V ^Ij .p^jljuk J»lj ^Ul 
^jJI j j .<JL M .<Jl frLJbol LgJ^>- {j* Jiij SjJu^j SJiUj <**J>\ Cj* 



Wo 



Ojjo J^jC—j .rdabaja@gmail.com i yj J z£3)l\ Jb^l <_,!* 



w 



V *Lul 

* * 

^ (j-* 9 ^ j^ 

\\ AjtJJUt 

\\ ZJ&S\ sLu 

YV jj^' *tj^> o^j >— >L-»I 

V I C^kJl ^j^i 

n jUJi jj ^jVi cjis - ^i^ 

So ?,>jVl JIp sUJ! oIju ^j 

iA olijI>t«Jl jjkjj 4j1ju 

1A jUJl j>xJ i.i,.J.iH ^-Ul 

Vo JjVl jLJ^I iljb ^i 



a« yJi ^ jjk JLp *S\j js^li 

^ • o i*jL^ 

w o--^* 31 



u 



